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Abstract: Most of Indonesian Physics teachers begin to teach dynamic electricity with explain the meaning of electric 
current, ohm’s law, a parallel series circuit, continuing with the example problems, provide practice answer-
questions, ending with examination. This study aims to analyze how to learn ohm’s law on student learning 
with this traditional approach and problem based learning approach. This research method is descriptive 
analytic study, with a sample of first-year students at the college. In traditional approach student can solve the 
problem in low order thingking skills but not in high order thingking skills. Student who learn with problem 
based learning can demonstrate their skill in thingking and psychomotor. It shows students how to think is 
partial, view of the symptoms considered only on the symptoms. The mindset of the students has been 
changed into a more holistic when the research data analyzed simultaneously by using linear regression. 
Keywords: ohm’s law, traditional approach, problem based learning 
1. INTRODUCTION 
Research related to the study of physics has 
been widely published (Carmichael et al, 1990; 
Pfundt & Duit, 1991; Wandersee, Mintzes & 
Novak, 1994). Results of the research show that 
students already have a prior knowledge, ideas 
of science, knowledge of nature and technology 
prior to the formal learning process is done. In 
addition, also found some intuitive concept that 
is different from a scientific view, giving rise to 
misconceptions (e.g. Helm, 1980), 
preconceptions (e.g. Novak, 1977), alternative 
conceptions (Driver & Easley, 1978) or 
children’s science (Gilbert, Osborne & 
Fensham, 1982).  
Physics Education Program of Teacher 
Training and Education Faculty have many 
problems in student performance. One indicator 
is in the laboratory we found more than 50% 
damaged electricity measuring devices. These 
tools are indispensable to do an experiments on 
electricity yet. The experience from study in 
senior high school, most of Indonesian physics 
teachers begin to teach dynamic electricity with 
explain the meaning of electric current, ohm’s 
law, a parallel series circuit, continuing with the 
example problems, provide practice answer-
questions, ending with examination. 
Furthermore, these intuitive conceptions were 
found to be extremely robust to change and were 
often held intact by children and adults alike 
even after completion of years of formal science 
instructions. Thus the problem of how to bring 
about conceptual change in learners becomes a 
major challenge to science educators. 
Indonesian Curriculum 2013 requires 
learning is done with scientific approach. In 
scientific approach, student activities include 
observing, ask, try, reason and communicate. 
Student activity like this is easy to do when 
learning the experimental method. Student 
inquiry is defined as a versatile activity that 
involves making observations, posing questions, 
examining books and other sources of 
information to see what is already known; 
planning investigations; reviewing what is 
already known in light of the student's 
experimental evidence; using tools to gather, 
analyze and interpret data; proposing answers, 
explanation, and predictions; and 
communicating the results (Hussain, 2011). By 
experiment in inquiry we refer to that portion of 
research in which variables are manipulated and 
their effects upon other variables are observed 
(Campbell and Stanley, 1966). A large chasm 
existed between the practice of research and the 
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practice of teaching (e.g., Piaget & Szeminska, 
1952; McLellan & Dewey, 1895; Brownell, 
1928). 
Psychometrics lent support to classical 
experimental design—that to experiment means 
to manipulate variables. In classical 
experimental research, tasks, items, dimensions, 
and so forth were objects to be manipulated. It 
was through such manipulation that researchers 
controlled students’ environments and, hence, 
uncovered the reality of their knowledge. From 
a constructivist perspective, however, there is no 
such thing as a “constant” stimulus; students 
construct for themselves the tasks in which they 
actually engage, and it is the constructive 
process and the constructed task that are 
interesting scientifically (Powers, 1978). 
2. METHOD 
This study was conducted on 32 students of 
physical education study subjects who will took 
as a teacher physics in high school. The student 
has the 6th semester, this semester they also take 
courses microteaching. Students already passed 
the fundamental physics courses, basic math, 
electronics and mechanics. Based on the 
description of the subjects that have been taken, 
the students have the ability early enough to 
pack into a physics course in high school 
physics teaching. 
Study of secondary school physics lecture 
was held for four months (12 lectures), and by 
learning through multiple instructional methods. 
At first the students were given a demonstration 
of learning method, followed by an experimental 
method, the last lecture was held by the method 
of inquiry. Learning resources using Serway 
book, and students are asked to pack the 
material physics for microteaching activities. 
Learning ohm’s law itself is done as much as 
one-off meeting of the two meetings about 
dynamic electricity. Data were analyzed 
descriptively qualitative. 
3. RESULT AND DISCUSS 
The identification results using physics 
textbooks in middle school together showed 
94% of students do not like textbooks. Textbook 
contains many lengthy verbal information, 
detailed information, using a standard language, 
make students confused and difficult to 
understand the content of textbooks. It shows 
students have difficulty understanding the 
information that is textual. These results are 
consistent with research Ramelan (2008) which 
states that high school students have a weakness 
in understanding the text, and text 
comprehension correlated with cognitive ability. 
The preferred source of lessons students are 
work-books students (Lembar Kerja Siswa-
LKS). Analysis of the 10 LKS for physics 
students found that: LKS book contains a 
summary of the material, physics formulas, and 
examples of problems, exercises, and exams. 
Although in LKS no indication experiment, but 
experiments in LKS is verification of the 
summary material. Physics interpreted by most 
students as subjects which contain definitions, 
formulas and calculations. Therefore, the book 
is a book that favored students who directly 
provide definitions, formulas, and practice 
counting using the existing formula. This result 
is in line with the opinion that in the textbooks, 
the subject matter is often approached from a 
factual and calculus-based angle. Students are 
presented with facts, definitions, and laws, and 
they are taught equations (e.g., based on Ohm’s 
Law, I = V/R) that can be used to solve standard 
circuit problems (Frederiksen et al., 1999; 
Gunstone et al., 2009; Jaakkola et al., 2011; 
McDermott & Shaffer, 1992). 
Likewise, when students learn the ohm’s 
law in dynamic electricity. The concept of 
electricity is abstract and hard to grasp. 
Electricity is invisible yet omnipresent in our 
lives. Many models of and analogies for 
electricity have been used, but none of them 
fully explains all of its aspects (Frederiksen, 
White, & Gutwill, 1999; Hart, 2008). 
McDermott (1991) studied examination 
responses from groups of university students 
who had completed a course on introductory 
physics, including electrical circuits and Ohm’s 
Law. The students were presented with an exam 
question about a simple DC circuit. In another 
study, McDermott and Shaffer (1992) observed 
that many students have persistent conceptual 
difficulties with analyzing simple electrical 
circuits, such as an inability to apply formal 
concepts related to current, voltage, and 
resistance. These observations still hold today; 
in more recent literature about electricity 
instruction it is remains the case that students 
fail to acquire a deep conceptual understanding 
of electricity and the behavior of electrical 
circuits (Başer & Durmuş, 2010; Başer & 
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Geban, 2007). Electrical learning difficulties 
caused by lack of mastery of concepts, lack 
mathematical ability, and the incapacity of 
students in converting units. Students find it 
difficult to achieve the goal of learning: using a 
voltmeter and ammeter in series; and understand 
the Law of Kirchoff II, for 2 loops (Rusilowati, 
2006). 
In inquiry learning, students learn through 
exploration and application of scientific 
reasoning. It has been found to be among the 
most effective methods for acquiring conceptual 
knowledge (Alfieri, Brooks, Aldrich, & 
Tenenbaum, 2011; Deslauriers & Wieman, 
2011). But in Indonesia, most famous learning 
resources is LKS not textbook. In the LKS, 
students can study definitions, laws, and they are 
taught equations (e.g., based on Ohm’s Law, I = 
V/R). Another student activity is doing an 
experiment that be designed like figure 1. 
 
 
Figure 1. Ohm’s Law experiment design 
 
Based on the design of this experiment, the 
students conducted an experiment to prove the 
data that has been presented in the table. Design 
of experiments like these do not require students 
to experiment, because the existing data students 
can analyze the data. However, if this data is 
analyzed will be found a lot of mistakes. 
Graphics are not through the center of 
coordinates, so that there is a deviation from the 
chart should be. Implementation of the study, 
was not carried out an analysis of the chart is 
formed, only the relationship between V and I. 
Based on this design, the compiler of the book 
looks not seriously attempted to obtain data. 
The experiments were performed despite 
ohm’s law for verification, it was quite 
interesting for students. One of which caused a 
lot of students who are still not familiar with 
electrical measuring instruments. This 
fascination with the power tool make students 
enthusiastic in learning about electricity. The 
fact that occurs when the design is implemented, 
the impact ammeters damaged. Papadouris and 
Constantinou (2009) argued that the 
accumulation of experiences with natural 
phenomena through active exploration, 
investigation, and interpretation provides a basis 
for the development of conceptual 
understanding. The role of active 
experimentation by students in science learning 
was also emphasized by Steinberg (2000). In his 
opinion there are at least two elements that 
appear to be critical in making science 
instruction successful. First, successful 
instruction is based on understanding how 
students make sense of the subject matter. That 
is, instruction must take into account the ideas 
and conceptions the students already have about 
the subject matter. As stated in the introduction, 
electricity is an abstract and intangible concept; 
however, most people have conceptions, often 
pre-scientific and idiosyncratic ones, about what 
electricity is and how electricity “behaves”. 
Steinberg emphasizes the importance for 
instruction of helping students to “elicit” their 
own conceptions and using those conceptions as 
a starting point for the instruction. Second, 
students must be actively engaged in finding out 
what is happening instead of just witnessing 
something being presented. 
We did redesign the experiment guide 
ohm’s law. Wrong electrical circuit causes 
damage ammeter because current flows exceeds 
the maximum allowed by the electrical 
measuring devices. So that the current flowing 
through the ammeter according to their ability in 
the circuit ammeter then mounted potentiometer 
as a flow regulator. By using a variable 
potentiometer daam free this trial is an electrical 
current, while the dependent variable is the 
electrical voltage. The data obtained will be 
more than in the previous experiment design. 
Transformation into a flow chart on the abscissa 
and on the ordinate the voltage will make it 
easier to get the physical meaning of the slope of 
the graph. Mathematically, the slope of this 
graph has meaning barriers and in accordance 
with the ohms law. 
4 CONCLUSIONS 
Learning process ohm’s law that is 
incompatible with the nature of science led to 
PROSIDING ICTTE FKIP UNS 2015                                                                    ISSN: 2502-4124 





| 815  
 
student learning verbalistic. Ohm’s law is 
simply a statement of concepts, mathematical 
formula, which needs to be calculated to get the 
result. Through redesign learning ohm’s law, 
students learn in a holistic manner, covering the 
circuit, the data pattern, data analysis and 
conclusions obtained. Students not only 
understand the ohm’s law, but also showed 
activity in thinking, planning, implementing in 
real events in everyday life. 
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